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INTRODUCTION
The objective of this research is to develop an autonomous ultrasonic thickness measurement system for steel 
bridge members through the integration of wireless sensing and robotics. The ultrasonic thickness 
measurement is achieved using a transducer that requires access to only one side of a steel bridge member. 
Building upon the Martlet wireless sensing platform, this project first develops pulser and ultrasonic daughter 
boards to generate a pulse excitation and to filter and amplify the received ultrasonic signal. The developed
Martlet wireless ultrasonic device is next integrated with a steel climbing 
mobile robot developed by University of Nevada, Reno (UNR). The 
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□ The pulser board generates a high-voltage (up to 200V), short- 
pulse excitation signal to the transducer.
□ The high-rate ultrasonic board is capable of filtering/amplification 
of the received ultrasonic signal and high-speed analog-to-digital 
conversions (up to 80 MHz).
□ In May 2021, Prof. Hung La’s lab at UNR hosted the 3-week stay of GT 
graduate student Yu Otsuki, working with UNR student Son Thanh 
Nguyen to integrate the Martlet ultrasonic device with a UNR bicycle 
mobile robot [1].
□ A pumping mechanism is developed to apply an appropriate amount of 
gel couplant between the transducer and the steel surface. A 
mounting/retrieving mechanism of the transducer is designed to ensure 
the reliable contact between the transducer and the steel surface.
EXPERIMENTAL RESULTS
□ 1-inch thick steel plate measured at the UNR Earthquake Engineering 
laboratory
□ The developed system obtained good ultrasonic waveforms, which 































orrelation of the sampled signal 




ToF x  Velocity 8.912 us x  0.2339 in /us  
Thickness= =  =  1.04 in
2 2
* Nominal velocity of 0.2339 in/ps for carbon steel is used
CONCLUSIONS
A compact ultrasonic thickness measurement device is developed based 
on the Martlet wireless sensing system. The device is capable of high- 
voltage excitation, filtering/amplification of the received ultrasonic signal, 
high-speed analog-to-digital conversions (up to 80 MHz), and wireless 
data transmission. After integration with a steel climbing robot developed 
by UNR, the mobile sensing system successfully obtained accurate 
thickness measurement in laboratory testing.
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